Role of mitochondrial mutations in cancer.
A role for mitochondria in cancer causation has been implicated through identification of mutations in the mitochondrial DNA (mtDNA) and in nuclear-encoded mitochondrial genes. Although many mtDNA mutations were detected in common tumors, an unequivocal causal link between heritable mitochondrial abnormalities and cancer is provided only by the germ line mutations in the nuclear-encoded genes for succinate dehydrogenase (mitochondrial complex II) and fumarate hydratase (fumarase). The absence of evidence for highly penetrant tumors caused by inherited mtDNA mutations contrasts with the frequent occurrence of mtDNA mutations in many different tumor types. Thus, either the majority of diverse mtDNA mutations observed in tumors are not important for the process of carcinogenesis or that they play a common oncogenic role.